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DETAILED ACTION 

Response to Amendment 

1 . The Amendment, filed on January 30, 2004, has been entered and acknowledged by the 
Examiner. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis , for all 
obviousness rejections set forth in this Office action: / 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. y 

3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Moriyama et 
al. (US 2002/0068192) in view of Tsai et al. (US 6,566,805). 

Regarding claim 1, Moriyama discloses a method of producing a light-emitting device 
comprising the steps of disposing a transparent electrode 2, one or more organic layers 3 and a 
back side electrode 5 on a substrate 1 to provide a light-emitting structure, and disposing sealing 
parts 6 on said light-emitting structure to isolate said one or more organic layers from external 
air, wherein said one or more organic layers comprises a light-emitting layer 3 containing a 
phosphorescent compound (see paragraph [0048] ), and said light-emitting layer, said back side 
electrode and said sealing parts are disposed in an inert gas atmosphere (see paragraph [0058] ). 
Moriyama teaches the detrimental effects caused by moisture and oxygen to the OLED (see 
paragraphs [0019] and [0020] ) but is silent regarding their concentrations within the sealed 
atmosphere. 
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However, in the same field of endeavor, Tsai teaches that in order to avoid the adverse 
effects of oxygen and moisture in an OLED, such as peeling off or degeneration of the electrode 
layers resulting in dark spots and decrease in the lifetime of the device (see Col. 2, lines 6-19, 
and Col. 3, lines 1-7), the required content of oxygen and water (moisture) should be no more 
than 1 ppm (see Col. 3, lines 9-10). Thus, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to provide the OLED of Moriyama with a moisture 
and oxygen content of no more than 1 ppm, with the purpose of avoiding the adverse effects of 
oxygen and moisture in an OLED, such as peeling off or degeneration of the electrode layers 
resulting in dark spots and decrease in the lifetime of the device. 

Regarding claim 2, Moriyama discloses said one or more organic layers being isolated 
form external air after disposing said one or more organic layers until said sealing parts are 
disposed (see paragraph [0071] and [0082] ). 

Regarding claims 3 and 4, Moriyama-Tsai discloses both of said moisture concentration 
and said oxygen concentration being 1 ppm or less. 

Referring to claim 5, Moriyama discloses at least one of said organic layers being formed 
by a wet film-forming method (see paragraph [0047], lines 9-10). 

Referring to claim 6, Moriyama discloses said one or more organic layers comprising a 
hole-injecting layer in contact with said light-emitting layer and said hole-injecting layer over 
said transparent electrode (see paragraph [0047], lines 3-9). 

Referring to claim 7, Moriyama discloses at least both of said hole-injecting layer and 
said light-emitting layer being formed by a wet film-forming method (see paragraph [0047], lines 
6-8 in view of lines 9-10). 
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Regarding claim 8, Moriyama discloses said one or more organic layers further 
comprising an electron-transporting layer between said light-emitting layer and said back side 
electrode (see paragraph [0047], lines 3-9). 

Regarding claim 9, Moriyama discloses a weight ratio of said phosphorescent compound 
in said light-emitting layer being in a range of 0. 1 to 70 wt% (see paragraph [0066] lines 4-5). 

Regarding claim 10, Moriyama discloses said phosphorescent compound being an ortho- 
metallation complex (see paragraph [0048], lines 5-8, and paragraph [0066], line 4). 

Regarding claim 11, Moriyama discloses an UV-hardening resin being used in 
combination with said sealing parts to isolate said one or more organic layers from external air 
(see paragraph [0056] lines 4-5). 

Referring to claim 12, Moriyama-Tsai discloses a light-emitting device comprising a 
transparent electrode 2, one or more organic layers 3 and a back side electrode 5 on a substrate 1 
to provide a light-emitting structure, and disposing sealing parts 6 on said light-emitting structure 
to isolate said one or more organic layers from external air, wherein said one or more organic 
layers comprises a light-emitting layer 3 containing a phosphorescent compound (see paragraph 
[0048] >, and said light-emitting layer, said back side electrode and said sealing parts are 
disposed in an inert gas atmosphere (see paragraph [0058] ) where both a moisture concentration 
and an oxygen concentration are 1 ppm or less. Same reasons for combining stated in claim 1 
apply. 

Referring to claim 13, Moriyama discloses said one or more organic layers being isolated 
form external air after disposing said one or more organic layers until said sealing parts are 
disposed (see paragraph [0071] and [0082] ). 
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Referring to claims 14 and 15, Moriyama-Tsai discloses both of said moisture 
concentration and said oxygen concentration being 1 ppm or less. 

Referring to claim 16, Moriyama discloses at least one of said organic layers being 
formed by a wet film-forming method (see paragraph [0047], lines 9-10). 

Referring to claim 17, Moriyama discloses said one or more organic layers comprising a 
hole-injecting layer in contact with said light-emitting layer and said hole-injecting layer over 
said transparent electrode (see paragraph [0047], lines 3-9). 

Regarding claim 18, Moriyama discloses at least both of said hole-injecting layer and 
said light-emitting layer being formed by a wet film-forming method (see paragraph [0047], lines 
6-8 in view of lines 9-10). 

Regarding claim 19, Moriyama discloses said one or more organic layers further 
comprising an electron-transporting layer between said light-emitting layer and said back side 
electrode (see paragraph [0047], lines 3-9). 

Regarding claim 20, Moriyama discloses a weight ratio of said phosphorescent 
compound in said light-emitting layer being in a range of 0.1 to 70 wt% (see paragraph [0066] 
lines 4-5). 

4. Claims 1, 3, 4-12, and 14-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baldo et al. (US 6,097,147) in view of Yasukawa et al. (US 6,268,071), further in view of Tsai et 
al. (US 6,566,805). 

Regarding claim 1, Baldo discloses a method of producing a light-emitting device (see 
Fig. 3) comprising the steps of disposing a transparent electrode 511, one or more organic layers 
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512-515 and a back side electrode 516 on a substrate 510 to provide a light-emitting structure, 
wherein said one or more organic layers comprises a light-emitting layer 513 containing a 
phosphorescent compound. Baldo is silent regarding the limitation of "disposing sealing parts to 
isolate said one or more organic layers from external air, wherein said sealing parts are disposed 
in an inert gas atmosphere where both of a moisture concentration and oxygen concentration are 
100 ppm or less". 

However, in the same field of endeavor, Yasukawa discloses an OLED comprising 
sealing parts to isolate the organic layers from external air (see Fig. 1), because OLEDs are 
acutely sensitive to moisture which causes degeneration of the electrodes resulting in non-light 
emission spots (see Col. 1, lines 23-29). Thus, it would have been obvious to one Of ordinary 
skill in the art at the time the invention was made to provide the sealing parts disclosed by 
Yasukawa to the light-emitting device of Baldo, in order to avoid exposure of the OLED to 
moisture which causes degeneration of the electrodes resulting in non-light emission spots. 

Baldo- Yasukawa discloses a light-emitting device having a light-emitting structure 
enclosed by sealing parts in an inert gas atmosphere. Yasukawa teaches said inert gas 
atmosphere having a moisture content of 100 ppm or lower, and especially 1 ppm or lower (see 
Col. 8, lines 63-67). Yasukawa discloses the desirability of avoiding penetration of oxygen to 
the light-emitting structure (see Col. 8, lines 13-14) but is silent regarding the preferred 
concentration of oxygen Within the sealed atmosphere. 

However, in the same field of endeavor, Tsai teaches that in order to avoid the adverse 
effects of oxygen and moisture in an OLED, which deteriorate the performance and decrease the 
lifetime of the device (see Col. 2, lines 6-19, and Col. 3, lines 1-7), the required content of both 
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oxygen and water (moisture) should be no more than 1 ppm (see Col. 3, lines 9-10). Thus, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide the OLED of Baldo-Yasukawa with an oxygen content of not more than 1 ppm, to avoid 
the adverse effects of oxygen which deteriorates the performance and decreases the lifetime of 
the device. 

Regarding claims 3 and 4, Baldo-Yasukawa-Tsai discloses both the moisture 
concentration and the oxygen concentration being 1 ppm or less. 

Regarding claim 5, Baldo discloses the at least one of said organic layers being formed 
by a wet film-forming method (see Col. 5, lines 49-5 1). 

Regarding claim 6, Baldo discloses said one or more organic layers comprising a hole- 
injecting layer in contact with said light-emitting layer and said hole-injecting layer over said 
transparent electrode (see Fig. 3). 

Referring to claim 7, Baldo discloses at least both of said hole-injecting layer and said 
light-emitting layer being formed by a wet film-forming method (see Col. 5, lines 49-51). 

Referring to claim 8, Baldo discloses said one or more organic layers further comprising 
an electron-transporting layer between said light-emitting layer and said back side electrode (see 
Fig. 3). 

Referring to claim 9, Baldo discloses a weight ratio of said phosphorescent compound in 
said light-emittirtg layer being in a range of 0.1 to 70 wt% (see Col. 6, line 1 1). 

Referring to claim 10, Baldo discloses said phosphorescent compound being an ortho- 
metallation complex (see Col. 6, line 11). 



Application/Control Number: 10/000,323 p age 8 

Art Unit: 2879 

Regarding claim 11, Baldo-Yasukawa-Tsai discloses an UV-hardening resin being used 
in combination with said sealing parts to isolate said one or more organic layers from external air 
(see '071, Col. 3, line 64 to Col. 4, line 3). 

Regarding claim 12, Baldo-Yasukawa-Tsai discloses a light-emitting device comprising a 
transparent electrode 511, one or more organic layers 512-515 and a back side electrode 516 on a 
substrate 510 to provide a light-emitting structure, wherein said one or more organic layers 
comprises a light-emitting layer 513 containing a phosphorescent compound; sealing parts to 
isolate the organic layers from external air (see Fig. 1 of '071); wherein said light-emitting 
structure and said sealing parts are disposed in an inert gas atmosphere where both a moisture 
concentration and an oxygen concentration are 1 ppm or less. Same reasons for combining 
stated in claim 1 apply. 

Regarding claims 14 and 15, claims 14 and 15 are rejected over the reasons stated in the 
rejection of claims 3 and 4, respectively. 

Referring to claims 16-20, claims 16, 17, 18, 19 and 20 are rejected over the reasons 
stated in the rejection of claims 5, 6, 7, 8, and 9, respectively. 

Response to Arguments 

5. Applicant's arguments filed January 30, 2004 have been fully considered but they are not 
persuasive. 

Prior responding to Applicant's arguments, the Examiner wants to point out that although 
the cover sheet of the Communication filed 1/30/2004 and the substance of said Communication 
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is directed to application SN 10/000,323, all. the following sheets have been headed as 
corresponding to application SN 1 0/097,607. 



i. Applicant argues that Moriyama (US 2002/0068192) and Tsai (US 6,566,805) do 
not disclose the use of an inert gas which also has a specified oxygen concentration and a 
specified water concentration. 

The Examiner notes that the claimed invention refers to a method of making a light- 
emitting device comprising a light-emitting structure and sealing parts, wherein an [inert gas] 
atmosphere between the light-emitting structure and the sealing parts has an oxygen 
concentration and a moisture concentration of 1 00 ppm or less. 

The combination Moriyama-Tsai discloses a light emitting device comprising a light 
emitting structure and sealing parts having an [inert gas] atmosphere between them. Tsai teaches 
a preferred oxygen and moisture concentration to avoid detrimental effects to the light-emitting 
layer. Thus, the light-emitting device of Moriyama-Tsai has an [inert gas] atmosphere with an 
oxygen concentration and a moisture concentration in the claimed range. 

It seems to be Applicant's position that the [inert gas] atmosphere introduced between the 
light-emitting layer and the sealing parts had a specified concentration of oxygen and moisture 
prior sealing of the device. However, the claims do not recite that limitation. The claims only 
recite that the final product, i.e. after sealing the device, the atmosphere has a particular 
concentration. 

Further, for the sake of argument; one having ordinary skills in the art, using the 
teachings of Moriyama and Tsai, would entertain the idea of using during the process of sealing 
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the light-emitting device an inert gas having a moisture and oxygen concentration in an amount 
substantially equal to the desired final amount in order to reduce the number of manufacturing 
steps, i.e. an additional step for reducing the amount of oxygen and moisture in the gas. 

ii. Applicant argues that Baldo (US 6,097,147) in view of Yasukawa (US 6,268,071) 
further in view of Tsai fail to disclose the use of an inert gas having a specified concentration of 
both water and oxygen. 

Same response to arguments stated in part (i.) applies. Further, Yasukawa evidences the 
use of an inert gas which has a moisture content of 100 ppm or less. One of ordinary skill in the 
art would entertain the idea of providing said inert gas with a low oxygen content to reduce the 
number of steps during manufacture of the device. 

For the reasons stated above the rejection of claims 1-20 is deemed proper. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to German Colon whose telephone number is 571-272-2451. The 
examiner can normally be reached on Monday thru Thursday, from 8:30 to 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 
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